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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
keep the catalyst temperature within 
the temperature resistant range, and 
reliably suppress deterioration of the 
catalyst while also ensuring that there 
will be no adverse effects on 
driveability, fuel consumption and 
other factors, in internal combustion 
engines featuring a catalyst for 
exhaust gas emission control, even if 
an oxidizing environment is brought 
about when the catalyst goes above 
the predetermined temperature. 

SOLUTION: This internal 
combustion engine comprises an 
environment detection mechanism 1 1 
for detecting whether or not a catalyst 
6 for exhaust gas emission control 
and the vicinity of the catalyst 6 for 
exhaust gas emission control are in an 
oxidizing environment, a temperature 
detecting mechanism 9 for detecting 
or estimating the temperature of the 
catalyst 6, flow rate adjustment 
mechanisms 13, 14, 15, 16 for 
adjusting the rate of gas flow into the 
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catalyst 6, and a control mechanism 
20. If the catalyst temperature 
detected or estimated by the 
temperature detecting mechanism 9 is 
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'tfli i 'if & n R?*- tt«Effla**Kit*H * £ , 
ECU2 0T', mil, Set- K. i>v>ftw, 

«6\ ECU2 OrtO»a+* JMt*D*ft*= 
[0 0 2 1 ] 0»x(f, «MUM&3O±8tfllfflfl-Uli02 
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(#*-X3£**tt73*y -y^O^^-) «fc ») tK^S^.^^ 
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iiy y K*fe*»* » >•*- k^u 

J0 [0 0 7 0] iO««*>*», *fit^9W) 
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.* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIEL D 

[Field of the Invention] This invention is an injurious ingredient in exhaust gas, especially NOX. It is related with 
internal combustion engine having the catalyst for emission gas purification to purify. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/24/2004 



Page 1 of 1 



.* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely; 

2 * * * * s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, in the internal combustion engine with which an automobile etc. is 
equipped the three way component catalyst which purines the harmful matter in exhaust gas by the operational status 
near the theoretical air fuel ratio was formed in the flueway. Moreover, the lean combustion internal combustion 
engine which raises fuel consumption by making an air-fuel ratio into Lean is put in practical use m recent years. It is 
NOX in exhaust gas by that purification property only with the three way component catalyst which it has that exhaust 
gas should be purified from the former in order to make an air-fuel ratio into Lean in this kind of internal combustion 
engine It cannot fully purify. Then, NOX at the time of Lean operation Also when an air-fuel ratio is Lean because of 
discharge reduction, it is NOX in exhaust gas. NOX which can be purified The catalyst is developed. 
r00031 Here it is NOX. A catalyst is NOX at lean atmosphere, if it divides roughly. It is [ the selection reduction type 
returned alternatively and ] NOX at lean atmosphere. NOX by which carried out occlusion on the catalyst and 
occlusion was carried out on the catalyst in SUTOKIO or a rich ambient atmosphere It can classify mto the occlusion 
mold emitted and returned. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is an injurious ingredient in exhaust gas, especially NOX. It is related with the 

internal combustion engine having the catalyst for emission gas purification to purify. 

[0002] 

[Description of the Prior Art] Conventionally, in the internal combustion engine with which an automobile etc. is 
equipped, the three way component catalyst which purifies the harmful matter in exhaust gas by the operational status 
near the theoretical air fuel ratio was formed in the flueway. Moreover, the lean combustion internal combustion 
engine which raises fuel consumption by making an air-fuel ratio into Lean is put in practical use in recent years. It is 
NOX in exhaust gas by that purification property only with the three way component catalyst which it has that exhaust 
gas should be purified from the former in order to make an air- fuel ratio into Lean in this kind of internal combustion 
engine. It cannot fully purify. Then, NOX at the time of Lean operation Also when an air-fuel ratio is Lean because of 
discharge reduction, it is NOX in exhaust gas. NOX which can be purified The catalyst is developed. 
[0003] Here, it is NOX. A catalyst is NOX at lean atmosphere, if it divides roughly. It is [ the selection reduction type 
returned alternatively and ] NOX at lean atmosphere. NOX by which carried out occlusion on the catalyst and 
occlusion was carried out on the catalyst in SUTOIKIO or a rich ambient atmosphere It can classify into the occlusion 
mold emitted and returned. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in order to activate atomic migration more so that it becomes an 
elevated temperature with the catalyst which supported noble metals when it becomes fuel cut operation, Lean 
operation, etc. and the catalyst circumference becomes an oxidizing atmosphere, after whenever [ catalyst 
temperature ] had become an elevated temperature, While it joins together mutually by activated atomic migration and 
the noble metals within a catalyst, for example, the granule of Platinum Pt, serve as large platinum Pt 02 Since it is 
superfluous, oxidation reaction is caused, grain growth of Platinum Pt is promoted, the area to which the platinum Pt 
which carried out grain growth contacts exhaust gas since surface area becomes small becomes small, the emission- 
gas-purification engine performance of a catalyst will fall, and the heat deterioration of a catalyst will be promoted by 
this. 

[0005] Moreover, selection reduction type NOX Oxidation reaction of the iridium Ir supported by the catalyst 
progresses, and it becomes an volatile oxide, and disperses from a catalyst front face, and the emission-gas- 
purification engine performance is made to get worse with a catalyst. For this reason, a three way component catalyst 
and NOX As for the heat-resistant temperature of a catalyst, the direction in the case of an oxidizing atmosphere 
becomes low rather than the case where the catalyst circumference is generally reducing atmosphere (when an exhaust 
gas air- fuel ratio is Lean), (when an exhaust gas air-fuel ratio is rich) 

[0006] Therefore, while adjusting whenever [ catalyst temperature ] so that it may become below the heat-resistant 
temperature in the case of reducing atmosphere (rich heatproof temperature) when the catalyst circumference is 
reducing atmosphere, when the catalyst circumference is an oxidizing atmosphere, whenever [ catalyst temperature ] 
must be adjusted so that it may become below the heat-resistant temperature in the case of an oxidizing atmosphere 
(the Lean heatproof temperature). However, a three way component catalyst and NOX In the lean combustion internal 
combustion engine having a catalyst Though whenever [ catalyst temperature ] is adjusted so that it may become 
below the rich heatproof temperature in the case of reducing atmosphere At the time of elevated-temperature rich 
operation which becomes beyond the Lean heatproof temperature in case a catalyst is predetermined temperature, i.e., 
an oxidizing atmosphere, (at the time of operation in a heavy load and a quantity rotation region) For example, when a 
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. fuel cut is performed, and it shifts to fuel cut operational status or changes to Lean operation (operation in a low load 
and a low rotation region), an exhaust air system is 02. It becomes a superfluous oxidizing atmosphere. In this case, 
the catalyst circumference will be in the condition of an oxidizing atmosphere above the Lean heatproof temperature, 
and catalyst purification performance degradation which was mentioned above, i.e., a catalyst, will heat-deteriorate 
until whenever [ catalyst temperature ] turns into below the Lean heatproof temperature, in order for whenever 
[ catalyst temperature ] not to fall immediately but to fall gradually. 

[0007] Moreover, generally it is NOX. It compares with the heat-resistant temperature of a three way component 
catalyst, and since it is low, the heat-resistant temperature of a catalyst is NOX. With a catalyst, heat deterioration 
becomes remarkable especially. When a catalyst is beyond predetermined temperature as indicated by JP,8-144814,A, 
forbidding fuel cut operation has also proposed there. However, with this technique, although it can prevent that a 
catalyst exceeds heat-resistant temperature at the time of fuel cut operation by surely not making the catalyst 
circumference into an oxidizing atmosphere, since a fuel cut will be forbidden in spite of demanding fuel cut 
operation, drivability, fuel consumption, etc. will get worse. 

[0008] It was originated in view of such a technical problem, and this invention aims at offering the internal 
combustion engine which enabled it to control certainly the heat deterioration of the catalyst for emission gas 
purification, making it neither drivability nor fuel consumption get worse, even if it is the case where whenever 
[ catalyst temperature ] is beyond predetermined temperature, and becomes an oxidizing atmosphere. 

[0009] . 

[Means for Solving the Problem] For this reason, in the internal combustion engine of this invention, whenever 

[ catalyst temperature / which was detected or presumed by the temperature detection means ] is beyond predetermined 

temperature, and when an oxidizing atmosphere is detected by the ambient atmosphere detection means, it is adjusted 

so that the amount of inflow air currents to the catalyst for emission gas purification may increase with the flow 

control means controlled by the control means. Even if it is the case where whenever [ catalyst temperature ] is beyond 

predetermined temperature, and becomes an oxidizing atmosphere by this, you can cool the catalyst for emission gas 

purification quickly, and whenever [ catalyst temperature ] can make it fall promptly. 

[0010] . 
[Embodiment of the Invention] Hereafter, a drawing explains the gestalt of operation of this invention. First, the 
internal combustion engine concerning the 1st operation gestalt is explained, referring to drawing 1 - drawing 5 . The 
internal combustion engine concerning this operation gestalt is constituted as shown in drawing 1 , and he is 
constituted as an injection mold internal combustion engine in a cylinder (injection engine in a cylinder) which are 
inhalation of air, compression, expansion, and the internal combustion engine that offers each stroke of exhaust air into 
a 1 actuation cycle, i.e., a four stroke cycle engine, and is a jump-spark-ignition type, and injects a fuel directly into a 
combustion chamber. 

[001 1] It connects with the combustion chamber 1 so that the inhalation-of-air path 2 and a flueway 3 can be open for 
free passage, and while closing motion control of the inhalation-of-air path 2 and the combustion chamber 1 is carried 
out by the inlet valve 4, closing motion control of a flueway 3 and the combustion chamber 1 is carried out with an 
exhaust valve 5. Moreover, the air cleaner, intake air flow sensor, and throttle valve which are not illustrated are 
prepared in the inhalation-of-air path 2, and they are the catalyst 6 for emission gas purification, and the muffler which 
is not illustrated in a flueway 3 . (silencer) It is prepared. 

[0012] Here, the catalyst 6 for emission gas purification is Lean NOx as shown in drawing 1 . It has catalyst 
(following and NOx it is called catalyst) 6A and three way component catalyst 6B, and they are these NOx further. An 
engine is approached at the upstream of catalyst 6A and three way component catalyst 6B, and it has three way 
component catalyst 6C, and is constituted. That is, it is CO, HC, and NOx in exhaust gas under theoretical air fuel 
ratio. NOx in the exhaust gas which three way component catalyst 6B which has the 3 yuan function which can be 
purified is prepared, and occurs further at the time of Lean operation It is NOx to the upstream of three way 
component catalyst 6B so that it can fully purify. Catalyst 6A is prepared. 

[0013] Here, it is NOx. Catalyst 6A is NOX. It is NOX in exhaust gas by adsorbing on a catalyst. It is the thing 
(occlusion mold Lean NOX a catalyst and trap mold Lean NOX catalyst) of the type to purify, for example, is an 
alumina aluminum 203. It considers as support, and Barium Ba and Platinum Pt are supported and constituted on this 
support. Furthermore, at this operation gestalt, it is NOx. In the flueway 3 of the upstream of catalyst 6A, it is activated 
also immediately after engine starting you to be Sumiya, and is CO, HC, and NOx in exhaust gas. Three way 
component catalyst (contiguity three way component catalyst) 6C which has the function to purify is also prepared. 
[0014] Moreover, a throttle valve 12 changes opening according to the amount of treading in of the accelerator pedal 
which is not illustrated, and the air content introduced in a combustion chamber 1 by this is adjusted. Furthermore, 13 
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. is an idle speed control valve (ISC bulb), and it is prepared in bypass way 13 A which bypasses the throttle-valve 
installation part of the inhalation-of-air path 2, a closing motion drive is carried out by the stepper motor which is not 
illustrated, and it is mainly tuning the idle rpm at the time of throttle- valve 12 close by-pass bulb completely or an 
abbreviation close by-pass bulb completely finely. 

[0015] It is an air bypass valve (ABV), and 14 is prepared in bypass way 14A which opens the inhalation-of-air path 2 
of the upstream of a throttle valve 12, and surge tank 2a for free passage so that the throttle-valve 12 installation part 
of the inhalation-of-air path 2 may be bypassed, it adjusts inspired air volume separately and, as for a throttle valve 12, 
can adjust an air-fiiel ratio. In addition, since the ISC bulb 1 3 and ABV1 4 can adjust the exhaust air flow rate (the 
amount of inflow air currents) which all flows into the catalyst 6 for emission gas purification, they call these a flow 
control means. 

[0016] Moreover, that a fuel should be injected directly towards the combustion chamber 1 in a gas column, the 
injector (fuel injection valve) 8 is arranged so that a combustion chamber 1 may be made to face the opening. 
Moreover, though natural, this injector 8 is formed for every gas column, for example, supposing the engine of this 
operation gestalt is a serial 4-cy Under engine, four injectors 8 will be formed. 

[0017] Moreover, 15 and 16 show the secondary air installation location in increase control of the amount of inflow air 
currents. Here 15 shows the secondary air installation location in the maximum upstream of a flueway 3, and 16 is 
NOX. The secondary air installation location in the right above style of catalyst 6A is shown. In addition, in order for 
installation of secondary air to adjust the amount of inflow air currents to the catalyst 6 for emission gas purification, a 
secondary air installation means to introduce secondary air also turns into a flow control means. 
[0018] In addition, a secondary air installation location is not restricted to the location shown in drawing 1 , and should 
just be the upstream of catalyst 6C for emission gas purification, or 6 A and 6B. Moreover, although two secondary air 
installation locations are illustrated, one either is sufficient as this here. Furthermore, installation of the secondary air 
in increase control of the amount of inflow air currents is faced, and you may make it make the secondary air 
installation means for early activation of the catalyst 6 for emission gas purification at the time of engine starting serve 
a double purpose, and may prepare separately. Moreover, secondary air is not introduced but you may make it adjust 
the amount of inflow air currents only by the ISC bulb 13 and ABV 14. 

[0019] The air inhaled through the air cleaner and intake air flow sensor (for example, Karman's vortex type intake air 
flow sensor) which are not illustrated by such configuration according to the opening of the throttle valve which is not 
illustrated is inhaled in a combustion chamber 1 by disconnection of an inlet valve 4. In this combustion chamber 1 , 
the inhaled air and the fuel injected directly from the injector 8 based on the signal from the electronic control unit 
(ECU) 20 as a control means are mixed. It is made to bum by making an ignition plug 7 light to proper timing in a 
combustion chamber 1 . After generating an engine torque, exhaust gas is discharged from the inside of a combustion 
chamber 1 to a flueway 3, and it is CO, HC, and NOx in exhaust gas with an exhaust emission control device 6. Since 
three injurious ingredients are purified, it is muffled by the muffler and emitted to an atmospheric-air side. 
[0020] Moreover, he is trying to presume by ECU20 whether the catalyst circumference is an oxidizing atmosphere in 
case a flow control means is controlled with this operation gestalt based on the vehicle speed, operation mode, an 
engine load, an engine speed, etc. In this case, the function to correspond in ECU20 serves as an ambient atmosphere 
detection means. Moreover, various sensors are formed in this engine and the detecting signal from a sensor is sent to 
ECU20. 

[0021] For example, in the upstream part of a flueway 3, it is 02. The sensor 1 1 is formed and 02 sensor 1 1 detects 
whether the circumference of the catalyst 6 for emission gas purification is an oxidizing atmosphere. Moreover, 02 
The detecting signal from a sensor 1 1 is sent to ECU20. For this reason, 02 In case control according a sensor 1 1 to a 
flow control means is performed, it can also use as an ambient atmosphere detection means. In addition, as an ambient 
atmosphere detection means, it is 02. The linear A/F sensor which outputs the detecting signal proportional to the air- 
fuel ratio other than a sensor may be used. 

[0022] Moreover, 02 You may make it detect or presume whether the catalyst circumference is an oxidizing 
atmosphere combining detection by the sensor 1 1 , and presumption from the vehicle speed (average vehicle speed) in 
ECU20, operation mode, an engine load, an engine speed, etc. In this case, 02 The function to correspond in a sensor 
1 1 and ECU20 serves as an ambient atmosphere detection means. Moreover, 02 It is the downstream of a sensor 11, 
and the elevated-temperature sensor (an exhaust gas temperature sensor, temperature detection means) 9 is formed in 
the upstream part of the catalyst 6 for emission gas purification of a flueway 3, and exhaust gas temperature is 
detected. And the detecting signal from the elevated-temperature sensor 9 is sent to ECU20. In addition, when 
presuming whenever [ catalyst temperature ] by ECU20 based on the detection information from the elevated- 
temperature sensor 9 etc. so that it may mention later, the function to correspond in the elevated-temperature sensor 9 
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. and ECU20 will constitute a temperature detection means. 

[0023] Moreover, NOX which constitutes the catalyst 6 for emission gas purification The NOX sensor 10 is formed in 
the downstream part of catalyst 6 A. Moreover, NOX The detection information by the sensor 10 is sent to ECU20 
mentioned later. And at ECU20, it is NOX. Catalyst regeneration control (rich spike) is performed based on the 
detection information from a sensor 10 etc. That is, at this operation gestalt, it is NOX. It is made into an oxygen 
density fall ambient atmosphere (reducing atmosphere) near the catalyst 6A, and is NOX. NOX which stuck to catalyst 
6A SOX It is made to **** and is NOX. In order to reproduce purification effectiveness NOX It is based on detection 
information etc. from a sensor 10, and is NOX. From Lean, theoretical air fuel ratio or in order to make it rich, 
theoretical air fuel ratio or catalyst regeneration control (rich spike) changed richly is performed [ the air-fuel ratio 
near the catalyst 6A ] for operation mode. 

[0024] When the operation mode of this engine is explained, here this engine It is constituted so that the inhalation-of- 
air style which flowed in the combustion chamber 1 from the inhalation-of-air path 2 may form a longitudinal vortex 
(reverse tumble flow). In a combustion chamber 1 Since an inhalation-of-air style forms such a longitudinal vortex 
style, a fuel is injected at a compression stroke anaphase. Little fuels are collected only near the ignition plug 7 
arranged in the center of a crowning of a combustion chamber 1 while using this longitudinal vortex style. In the part 
isolated from the ignition plug 7, it can consider as a very Lean air-fuel ratio condition, and fuel consumption can be 
controlled by making it into theoretical air fuel ratio or a rich air-fuel ratio only near the ignition plug 7, realizing 
stable stratified combustion (stratified super-RIN combustion). 

[0025] moreover, in obtaining high power from this engine The fuel from an injector 8 is homogenized by the 
combustion chamber 1 whole by injecting a fuel like an inhalation-of-air line, make all the inside of a combustion 
chamber 1 into the mixed gaseous state voice of theoretical air fuel ratio or the Lean air-fuel ratio, and premixed 
combustion is performed, and although high power is obtained rather than the direction depended on theoretical air 
fuel ratio, of course is based on the Lean air-fuel ratio High power can be efficiently obtained by performing fuel 
injection to timing to which atomization and evaporation of a fuel are fully performed also in these cases. 
[0026] With this engine, as a mode of fuel injection, by stratified combustion by compression stroke fuel injection For 
this reason, the very thin condition of a fuel (-- that is, an air-fuel ratio with the compression Lean operation mode 
which performs operation (super-RIN combustion operation) by size) extremely rather than theoretical air fuel ratio 
The inhalation-of-air Lean operation mode which operates in the thin condition (that is, an air-fuel ratio theoretical air 
fuel ratio size) of a fuel although it is not compression Lean operation mode, It is 02 so that an air-fuel ratio may turn 
into theoretical air fuel ratio. SUTOIKIO operation mode which performs feedback control based on sensor 
information etc. (SUTOIKIO feedback operation mode), The enrichment operation mode (opening loop mode) which 
performs operation in the rich condition (that is, an air-fuel ratio theoretical air fuel ratio smallness) of a fuel is 
prepared. 

[0027] And although the one mode will be chosen from such various kinds of operation modes and operation of an 
engine will be controlled, this operation mode selection is performed according to a map based on the effective 
pressure Pe which shows an engine rotational frequency Ne and loaded condition. That is, when the engine rotational 
frequency Ne is low and Load Pe also has it, compression Lean operation mode (** - L) is chosen, and inhalation-of- 
air Lean operation mode (** - L), SUTOIKIO feedback operation mode (S/F), and an opening loop mode (O/L) are 
chosen according to an engine rotational frequency Ne and engine Load Pe becoming large rather than this. [ small ] 
[0028] In addition, fuel cut mode is formed. This fuel cut mode is the mode which suspends fuel supply, when a 
throttle valve is closed at the time of moderation etc. By the way, as the heat-resistant temperature of the catalyst 6 for 
emission gas purification is generally shown in drawing 3 , the direction in the case of an oxidizing atmosphere 
becomes low rather than the case where the catalyst circumference is reducing atmosphere (when an exhaust gas air- 
fuel ratio is Lean), (when an exhaust gas air-fuel ratio is rich) For this reason, while adjusting whenever [ catalyst 
temperature ] so that it may become below the heat-resistant temperature in the case of reducing atmosphere (rich 
heatproof temperature;, for example, 800 degrees C) when the catalyst circumference is reducing atmosphere, when 
the catalyst circumference is an oxidizing atmosphere, whenever [ catalyst temperature ] is adjusted so that it may 
become below the heat-resistant temperature in the case of an oxidizing atmosphere (Lean heatproof temperature;, for 
example, 700 degrees C). 

[0029] Although whenever [ catalyst temperature ] is below rich heatproof temperature, when it is temperature higher 
than the Lean heatproof temperature, for example, in rich operation by steady operation, however, for improvement in 
fuel consumption, breakage prevention of an engine, etc. As control (this is called fuel cut) which suspends the fuel 
supply to an internal combustion engine at the time of predetermined operational status is performed and it is shown in 
drawing 3 Although a catalyst is lean atmosphere as a broken line A shows during [ several seconds - ] after a change 
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. (for example, hundreds of seconds), and among drawing 3 when it changes to a fuel cut (an exhaust gas air-fuel ratio 
seryes as Lean), since operation mode is rich Since whenever [ catalyst temperature ] may not immediately fall for the 
heat capacity of a catalyst but whenever [ catalyst temperature ] may become beyond the Lean heatproof temperature, 
the heat deterioration of the catalyst 6 for emission gas purification will advance in this case. 
[0030] Moreover, like the case of an above-mentioned fuel cut, also when operation mode is changed from 
SUTOIKIO operation mode or enrichment operation mode (operation mode in a heavy load and a quantity rotation 
region) to the Lean operation mode (operation mode in a low load and a low rotation region), after whenever [ catalyst 
temperature ] has exceeded the heat-resistant temperature, the catalyst circumference may become an oxidizing 
atmosphere and the heat deterioration of the catalyst 6 for emission gas purification will advance. 
[0031] So, in the internal combustion engine concerning this operation gestalt, it is made to perform control for 
controlling the heat deterioration of the catalyst 6 for emission gas purification. In addition, generally at this operation 
gestalt, it is NOX. Since the heat-resistant temperature of a catalyst is lower than the heat-resistant temperature of a 
three way component catalyst, it is NOX. Based on the heat-resistant temperature of a catalyst, it is made to perform 
inhibitory control of the heat deterioration of the catalyst 6 for emission gas purification. 

[0032] For this reason, ECU (control means)20 of the internal combustion engine concerning this operation gestalt 
presumes whenever [ catalyst temperature ] for example, at the time of a fuel cut and the change of the operation mode 
from the rich operation mode to the Lean operation mode etc., whenever [ this catalyst temperature ] is beyond 
predetermined temperature, and when an oxidizing atmosphere is detected, it controls the amount of inflow air 
currents to the catalyst 6 for emission gas purification to increase temporarily. Thereby, the catalyst 6 for emission gas 
purification can be cooled quickly, and whenever [ catalyst temperature ] can be reduced below to heat-resistant 
temperature at an early stage. 

[0033] Here, predetermined temperature is heat-resistant temperature (the Lean heatproof temperature) in case the 
catalyst circumference is an oxidizing atmosphere (when an exhaust gas air-fuel ratio is Lean). Moreover, when the 
catalyst circumference becomes an oxidizing atmosphere, there are [ ****** ] a case where operation mode is the 
Lean operation mode, and a case of fuel cut operation, for example. Specifically, ECU20 judges whether operation 
mode changed from SUTOIKIO operation mode or enrichment operation mode to fuel cut mode or the Lean operation 
mode. 

[0034] Moreover, ECU20 judges whether whenever [ catalyst temperature ] is beyond the Lean heatproof temperature. 
Here, the exhaust-gas temperature (elevated-temperature sensor output) which is equivalent to this as whenever 
[ catalyst temperature ] is used. That is, since it is difficult, attaching a direct sensor in a catalyst generally does not 
measure catalyst bed temperature directly, but it is NOX by the elevated-temperature sensor 9. The exhaust-gas 
temperature of the inlet port of catalyst 6A is measured, and the judgment with the Lean heatproof temperature is 
performed noting that the exhaust-gas temperature detected by this elevated-temperature sensor 9 is equivalent to 
whenever [ catalyst temperature ]. 

[0035] Moreover, operation mode changes from SUTOIKIO operation mode or enrichment operation mode to fuel cut 
operation or the Lean operation mode, and when it judges with whenever [ catalyst temperature ] being beyond the 
Lean heatproof temperature, ECU20 makes full open the increase control 14 of the amount of inflow air currents to a 
catalyst, i.e., ABV, and the ISC bulb 13, increases the by-pass air total flow, it increases the quantity of an inhalation- 
of-air flow rate, and performs further control which introduces secondary air to a flueway 3. 

[0036] Here, it sets up on a map which doubles the flow rate through ABV14, and the flow rate through the ISC bulb 
13, and is usually different from the by-pass air total flow with the map at the time at the time of the above-mentioned 
control. In this case, the by-pass air total flow may be calculated from the map to an engine load, an engine speed, and 
the vehicle speed. In addition, when asking from the map to the vehicle speed, it is at the Lean operation and fuel cut 
operation time, and another map is used. 

[0037] Such increase control of the amount of inflow air currents will be ended if whenever [ catalyst temperature ] 
falls below to predetermined temperature, i.e., heat-resistant temperature. In addition, when operation in fuel cut mode 
or the Lean operation mode is completed, increase control of the amount of inflow air currents is ended. By the way, 
since there is a time response difference which originates in the heat capacity of a catalyst between the exhaust-gas 
temperature detected by the elevated-temperature sensor 9 although it is made to perform increase control of the 
amount of inflow air currents when the exhaust-gas temperature detected by the elevated-temperature sensor 9 with 
this operation gestalt is beyond the Lean heatproof temperature, and catalyst bed temperature, even if an exhaust-gas 
temperature becomes smaller than the Lean heatproof temperature, it may not be smaller [ whenever / catalyst 
temperature ] than the Lean heatproof temperature. 

[0038] For this reason, time amount until whenever [ catalyst temperature / after the exhaust-gas temperature which 
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.performs increase control of the amount of inflow air currents until the exhaust-gas temperature first detected by the 
elevated-temperature sensor 9 becomes smaller than the Lean heatproof temperature, and is further detected by the 
elevated-temperature sensor 9 becomes smaller than the Lean heatproof temperature ] becomes smaller than the Lean 
heatproof temperature is presumed in consideration of a time response difference, and it is made to perform increase 
control of the amount of inflow air currents. 

[0039] In fact, as shown in drawing 3 , the time response difference (response delay) alpha arises among drawing 3 
between the exhaust-gas temperature detected by the elevated-temperature sensor 9 shown with a thin line B, and the 
catalyst bed temperature shown by the thick wire C among drawing 3 . In addition, the broken line A shows the 
catalyst bed temperature when not performing this control among drawing 3 . If this time response difference is taken 
into consideration, the elevated-temperature sensor 9 will be NOX. It is prepared in the flueway 3 of the upstream of 
catalyst 6A, and since the response is earlier than catalyst bed temperature, the exhaust-gas temperature detected by 
the elevated-temperature sensor 9 can presume catalyst bed temperature based on the exhaust-gas temperature detected 
by the elevated-temperature sensor 9. 

[0040] Here, since the time response difference is related to the amount of inflow air currents to a catalyst, it is 
presumed from the amount of inflow air currents. That is, the exhaust air flow rate at the time of presuming a time 
response difference is equivalent to an inhalation-of-air flow rate (here, equivalent to the Kalman frequency), and 
further, since secondary air is introduced here, the amount of inflow air currents to a catalyst becomes what added the 
amount of secondary air installation to the inhalation-of-air flow rate. For this reason, the time response difference is 
presumed based on the amount of inflow air currents which added and asked this inhalation-of-air flow rate for the 
amount of secondary air installation. 

[0041] Here, the inhalation-of-air flow rate is measured with the Karman's vortex type intake air flow sensor. In 
addition, this inhalation-of-air flow rate measurement may use things other than a Karman's vortex type intake air flow 
sensor. Moreover, when the exhaust-gas temperature is transmitted in the catalyst and transmitted to the core of the 
whole catalyst or a catalyst on the occasion of presumption of a time response difference, whenever [ catalyst 
temperature ] thinks that it will be in agreement with an exhaust-gas temperature, and temperature propagation 

velocity is used. . . .... . .. r 

[0042] Here, temperature propagation velocity is set up on the map (almost proportionality) in which the relation ol 
the temperature propagation velocity and the amount of inflow air currents as shown in drawing 5 is shown. In 
addition, what changes with engines (namely, catalyst with which an engine is equipped) is used for the map in which 
the relation between the amount of inflow air currents and temperature propagation velocity is shown. This is mainly 
because it is influenced by catalyst heat capacity (catalyst capacity). 

[0043] When the exhaust-gas temperature detected by the elevated-temperature sensor 9 is beyond the Lean heatproof 
temperature, specifically, a counter value (it is equivalent to the duration of increase control of the amount of inflow 
air currents) is computed by the degree type. 

Counter value = it is the constant to which catalyst die length becomes settled here according to a catalyst in catalyst 
length, moreover, catalyst die length is good also as an overall length of a catalyst - carrying out - up to a catalyst 
bed core - ****** - half the whole catalyst ~ merit - ****** - it is good. In addition, the initial value of a counter 
value is 0. 

[0044] Moreover, when the exhaust-gas temperature detected by the elevated-temperature sensor 9 becomes smaller 
than the Lean heatproof temperature, a counter value (it is equivalent to the duration of increase control of the amount 
of inflow air currents) is computed by the degree type. 

counter value = catalyst die-length-temperature propagation velocity xdeltat - here, deltat is an operation period. 
[0045] In addition, when direct detection is possible, it is not necessary for whenever [ catalyst temperature ] to take a 
time response difference into consideration. Since the internal combustion engine as the 1st operation gestalt of this 
invention is constituted as mentioned above, increase control of the amount of inflow air currents by this equipment is 
performed as follows. That is, as shown in the flow chart of drawing 4 , it first judges whether it became fuel cut mode 
and the Lean operation mode from SUTOIKIO operation mode or rich operation mode at step A10. As a result of this 
judgment, when it is neither fuel cut mode nor the Lean operation mode from SUTOIKIO operation mode or rich 
operation mode, a return is carried out. On the other hand, when it becomes fuel cut mode and the Lean operation 
mode from SUTOIKIO operation mode or rich operation mode, it progresses to step A20, and it judges whether the 
output of the elevated-temperature sensor 9 is beyond the Lean heatproof temperature. 

[0046] As a result of this judgment, when the output of the elevated-temperature sensor 9 is beyond the Lean heatproof 
temperature, it progresses to step A30, and a counter value is set up by the degree type. 

Counter value = subsequently to step A50, it progresses in catalyst length, and judges whether a counter value is 0, and 
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as control which progresses to step A60 and increases the by-pass air total flow in this case since a counter value is not 
0, \vhile making ABV14 and the ISC bulb 13 full open and increasing inhalation inspired air volume, the return of the 
secondary air is introduced and carried out to a flueway 3. 

[0047] On the other hand, at step A20, also when are judged with the output of the elevated-temperature sensor 9 
bekig lower than the Lean heatproof temperature, and whenever [ catalyst temperature ] is beyond the Lean heatproof 
temperature by the time response difference between an exhaust-gas temperature and whenever [ catalyst 
temperature ], for a certain reason, it is step A40 and a counter value is set up by the degree type. 
Counter value = catalyst die-length-temperature propagation-velocity xdeltat Rank second, progress to step A50, judge 
whether a counter value is 0, and in this case, since a counter value is not 0, it progresses to step A60. While making 
ABV14 and the ISC bulb 13 full open (or map value over a load and a rotational frequency) and increasing inhalation 
inspired air volume as control which increases the by-pass air total flow, the return of the secondary air is introduced 
and carried out to a flueway 3. 

[0048] Then, if a counter value is set to 0, the return of the control which increases the by-pass air total flow will be 
ended and carried out. Therefore, according to the internal combustion engine concerning this operation gestalt, the 
catalyst 6 for emission gas purification can be quickly cooled according to increase of the amount of inflow air 
currents to a catalyst, and whenever [ catalyst temperature ] can be reduced promptly. There is an advantage that the 
heat deterioration of the catalyst 6 for emission gas purification by whenever [ catalyst temperature ] exceeding heat- 
resistant temperature in the time of fuel cut operation etc. can be controlled certainly by this. Generally, it is NOX with 
heat-resistant low temperature. Especially in catalyst 6A, it is effective. 

[0049] Moreover, in order to control the heat deterioration of the catalyst for emission gas purification, in spite of 
demanding the fuel cut, it does not say that a fuel cut will be forbidden and there is also an advantage of not causing 
aggravation of drivability, fuel consumption, etc. In this case, with this operation gestalt, in order to take into 
consideration the relation between temperature propagation velocity and the amount of inflow air currents, there is 
also an advantage that the time response difference of an exhaust-gas temperature and catalyst bed temperature can be 
guessed with a sufficient precision. 

[0050] In addition, at this above-mentioned operation gestalt, it is NOX about three way component catalyst 6C. 
Although constituted as catalyst 6A and three way component catalyst 6B, and another object, as it is shown, for 
example in drawing 2 , they are three way component catalyst 6C and NOX. You may constitute so that it may have 
catalyst 6A and three way component catalyst 6B in one case at one. In this case, three way component catalyst 6C 
and NOX The elevated-temperature sensor 9 is arranged between catalyst 6A, and it is NOX. It is NOX between 
catalyst 6 A and three way component catalyst 6B. A sensor 10 is arranged. Moreover, for the introductory location 15 
at the time of secondary air installation, it considers as the flueway 3 of the upstream of three way component catalyst 
6C, and the introductory location 16 at the time of secondary air installation is three way component catalyst 6C and 
NOX. It considers as between catalyst 6 A. 

[0051] Moreover, with this above-mentioned operation gestalt, while making ABV14 and the ISC bulb 13 full open 
and increasing inhalation inspired air volume that the amount of inflow air currents to the catalyst 6 for emission gas 
purification should be increased, he is trying to introduce secondary air to a flueway 3, but as long as it can reduce 
whenever [ catalyst temperature ] certainly, it may be made to perform only one of control. That is, it is [ making 
ABV14 and the ISC bulb 13 full open, and only increasing inhalation inspired air volume or ] good, and it also good to 
introduce secondary air to a flueway 3. Moreover, as long as it does not have ABV14, you may make it adjust only the 
opening of the ISC bulb 13. 

[0052] moreover - the case where an inhalation air content is increased only by ABV14 and the ISC bulb 13 - 
drawing 5 - the map of temperature propagation velocity and an inhalation air content (Karman's vortex type intake 
air flow sensor frequency) - then, it is good. Moreover, with this above-mentioned operation gestalt, as a thing 
equivalent to whenever [ catalyst temperature ], although the elevated-temperature sensor 9 has detected the exhaust- 
gas temperature, you may presume from the vehicle speed, operation mode, an engine load, an engine speed, etc. 
Moreover, detection by the elevated-temperature sensor 9 and presumption from these vehicle speed (average vehicle 
speed), operation mode, an engine load, an engine speed, etc. are combined, and you may make it detect or presume 
whenever [ catalyst temperature ]. 

[0053] Moreover, in order to improve the precision on the occasion of presumption of the time response difference in 
this above-mentioned operation gestalt, it is desirable to take into consideration the effect of the heating value 
(exhaust-gas temperature) which exhaust air has in a time response difference. In this case, what is necessary is just to 
ask for this correction factor as a map value over the detection value (exhaust gas temperature sensor value) of the 
elevated-temperature sensor 9, an engine load, an engine speed, and the vehicle speed that what is necessary is just to 
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apply a correction factor to the temperature propagation velocity presumed as mentioned above. In addition, a map 
may be unified for simplification. That is, temperature propagation velocity may be set up as a map value over an 
engine load, an engine speed, or the vehicle speed. t . 

[0054] Moreover, to perform increase control of the above amounts of inflow air currents at the time of Lean operation 
of those other than a fuel cut, it is necessary to also consider air-fuel ratio A/F and ignition timing as the time of the 
usual Lean operation, and another setup! Next, the internal combustion engine concerning the modification of the 1st 
operation gestalt is explained. As for the internal combustion engine concerning this modification, a flow control 
means differs from the thing of the 1st operation gestalt. That is, when this modification controls the opening of a 
throttle valve 12 by this DBW to an open side in cars, such as an automobile equipped with drive-by-wire (DBW), an 
inhalation-of-air flow rate is increased, thereby, the quantity of an exhaust air flow rate is increased, and a flow control 
means by which DBW and a throttle valve 12 adjust the amount of inflow air currents to the catalyst 6 for emission 
gas purification is constituted. . 

[00551 In this case, opening control by DBW is usually considered as another setup with the time of operation. In 
addition when performing Lean operation of those other than a fuel cut and performing this control, it is necessary to 
also consider air-fuel ratio A/F and ignition timing as another setup. Moreover, you may make it introduce secondary 
air like the above-mentioned 1 st operation gestalt in addition to the opening control by this DBW. In this case, the 
introductory location of secondary air is NOX. If it is the upstream of catalyst 6A, it is good anywhere. 
[0056] About other configurations, since it is the same as that of the thing of the above-mentioned 1st operation 
gestalt the explanation is omitted here. By the internal combustion engine of this modification, like the above- 
mentioned 1st operation gestalt, increase control of the amount of inflow air currents to a catalyst is performed, and, 
thereby, the same operation as the above-mentioned 1st operation gestalt and effectiveness are acquired by such 

[OO^^Nex^the internal combustion engine concerning the 2nd operation gestalt is explained, referring to drawin g 6 
and drawing 7 How the internal combustion engine concerning this operation gestalt searches for the thing of the 1st 
operation gestalt and the time response difference in ECU20 differs. That is, with this operation gestalt, it has a map as 
shown in drawing 7 ECU20 indicates the relation (almost inverse proportion) between an inhalation-of-air flow rate 
and a time response difference to be, and a time response difference is searched for on this map. 
r0058] Moreover, like the above-mentioned 1st operation gestalt, in order to improve the precision on the occasion of 
presumption of a time response difference, it is desirable to take into consideration the effect of the heatmg value 
(exhaust-gas temperature) which exhaust air has in a time response difference. For this reason, a correction factor is 
applied to the time response difference presumed as mentioned above. 

r0059] Moreover it asks for a correction factor as a map value over the detection value of the elevated-temperature 
sensor 9, an engine load, an engine speed, and the vehicle speed. In addition, a map may be unified for simplification. 
That is a time response difference may be set up as a map value over an engine load, an engine speed, or the vehicle 
speed. About other configurations, since it is the same as that of the thing of the above-mentioned 1st operation gestalt, 
the explanation is omitted here. • . 

r0060] In the internal combustion engine of the 2nd operation gestalt, increase control of the amount of inflow air 
currents is performed as follows by such configuration. That is, as shown in the flow chart of drawing 6 , it first judges 
whether it became fuel cut mode and the Lean operation mode from SUTOIKIO operation mode or rich operation 
mode at step B10. As a result of this judgment, when it is neither fuel cut mode nor the Lean operation mode from 
SUTOIKIO operation mode or rich operation mode, a return is carried out. On the other hand, when it becomes fuel 
cut mode and the Lean operation mode from SUTOIKIO operation mode or rich operation mode, it progresses to step 
B20, and it judges whether the output of the elevated-temperature sensor 9 is beyond the Lean heatproof temperature. 
r0061] When the output of the elevated-temperature sensor 9 is beyond the Lean heatproof temperature, while 
progressing to step B70, making ABV14 and the ISC bulb 13 full open as control which increases the by-pass air total 
flow and increasing inhalation inspired air volume as a result of this judgment, the return of the secondary air is 
introduced and carried out to a flueway 3. On the other hand, when the output of the elevated-temperature sensor 9 is 
lower than the Lean heatproof temperature, it progresses to step B30 and Flag F judges whether it is 1. In addition, 
Flag F is set to 1 when whenever [ catalyst temperature ] is presumed to be beyond the Lean heatproof temperature. 
r0062] When Flag F is 1, while progressing to step B70, making ABV14 and the ISC bulb 13 full open as control 
which increases the by-pass air total flow and increasing inhalation inspired air volume as a result of this judgment, the 
return of the secondary air is introduced and carried out to a flueway 3. On the other hand, when Flag F is not 1, it 
progresses to step B40, and on a map as shown in drawing 7 , the time response difference TA is set up according to 
the amount of inflow air currents, Flag F is set to 1 at step B50, and it progresses to step B60. In addition, a value 
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.when the output of the elevated-temperature sensor 9 becomes smaller than the Lean heatproof temperature is used for 
the amount of inflow air currents. Moreover, in Flag F, initial setting is 0. 

[0063] It judges whether after the output of the elevated-temperature sensor 9 became smaller than the Lean heatproof 
temperature at step B60, predetermined time (it corresponds to time response difference) progress was carried out. 
When having not gone through predetermined time, while progressing to step B70, making ABV14 and the ISC bulb 
1 3 full open as control which increases the by-pass air total flow and increasing inhalation inspired air volume as a 
result of this judgment, the return of the secondary air is introduced and carried out to a flueway 3. On the other hand, 
when it goes through predetermined time, it progresses to step B80, and the return of the flag F is reset and carried out 
toO. 

[0064] Therefore, according to the internal combustion engine concerning this operation gestalt, the same operation as 
the above-mentioned 1st operation gestalt and effectiveness are acquired. Moreover, especially, with this operation 
gestalt, in order to ask ECU20 for a time response difference on the map in which the relation between the amount of 
inflow'air currents and a time response difference is shown, there is an advantage that increase control of the amount 
of inflow air currents to a catalyst can be simplified. 

[0065] Next, the internal combustion engine concerning the 3rd operation gestalt is explained, referring to drawing 8 . 
The points which covered the filter over time response difference A (n) so that the internal combustion engine 
concerning this operation gestalt could respond to change of the amount of inflow air currents to the thing of the 2nd 
operation gestalt differ. 

[0066] With this operation gestalt, it has a map as shown in drawing 7 ECU20 indicates the relation (almost inverse 
proportion) between the amount of inflow air currents, and a time response difference to be, and a time response 
difference is searched for on this map. Moreover, like the above-mentioned 1st operation gestalt, in order to improve 
the precision on the occasion of presumption of a time response difference, it is desirable to take into consideration the 
effect of the heating value (exhaust-gas temperature) which exhaust air has in a time response difference. 
[0067] For this reason, a correction factor is applied to the time response difference presumed as mentioned above. 
Moreover, it asks for a correction factor as a map value over the detection value of the elevated-temperature sensor 9, 
an engine load, an engine speed, and the vehicle speed. In addition, a map may be unified for simplification. That is, a 
time response difference may be set up as a map value over an engine load, an engine speed, or the vehicle speed. He 
is trying to cover a primary filter with this operation gestalt. That is, he is trying to cover a primary filter over time 
response difference A (n) by the degree type. 
[0068] 

A(n) =kxA(n-l)+(k-l) xTA - here, they are an A(n):time response difference, TA:time response difference map value 
(map to the amount of inflow air currents), and k:filter constant (constant which changes with catalysts). In addition, 
the amount of inflow air currents uses the value between each **. By the internal combustion engine of the 3rd 
operation gestalt, like the 2nd operation gestalt, as it is the following, by such configuration, increase control of the 
amount of inflow air currents is performed. 

[0069] That is, as shown in the flow chart of drawing 8 , it first judges whether it became fuel cut mode and the Lean 
operation mode from SUTOIKIO operation mode or rich operation mode at step C10. As a result of this judgment, 
when it is neither fuel cut mode nor the Lean operation mode from SUTOIKIO operation mode or rich operation 
mode, a return is carried out. On the other hand, when it becomes fuel cut mode and the Lean operation mode from 
SUTOIKIO operation mode or rich operation mode, it progresses to step C20, and it judges whether the output of the 
elevated-temperature sensor 9 is beyond the Lean heatproof temperature. 

[0070] When the output of the elevated-temperature sensor 9 is beyond the Lean heatproof temperature, while 
progressing to step C50, making ABV14 and the ISC bulb 13 full open as control which increases the by-pass air total 
flow and increasing inhalation inspired air volume as a result of this judgment, the return of the secondary air is 
introduced and carried out to a flueway 3. On the other hand, when the output of the elevated-temperature sensor 9 is 
lower than the Lean heatproof temperature, it progresses to step C30 and a filter is covered over time response 
difference A (n) by the degree type. 

^progresses to A(n) =kxA(n-l)+(k-l) xTA and step C40. It judges whether after the output of the elevated- 
temperature sensor 9 became smaller than the Lean heatproof temperature, predetermined time (it corresponds to time 
response difference) progress was carried out. When having not gone through predetermined time, while progressing 
to step C50, making ABV14 and the ISC bulb 13 full open as control which increases the by-pass air total flow and 
increasing inhalation inspired air volume as a result of this judgment, the return of the secondary air is introduced and 
carried out to a flueway 3. On the other hand, when it goes through predetermined time, the return of the control which 
http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/24/2004 



■ Page 10 of 11 

.increases these amounts of inflow air currents is ended and carried out. 

[0Q72] Therefore, according to the internal combustion engine concerning this operation gestalt, the same operation as 
the above-mentioned 1st operation gestalt and effectiveness are acquired. Moreover, especially, with this operation 
gestalt, since he is trying to cover a filter over a time response difference so that it can respond to change of the 
amount of inflow air currents to a catalyst, a time response difference can be searched for correctly and, thereby, there 
is an advantage that increase control of the amount of inflow air currents can be correctly performed now. 
[0073] Next, the internal combustion engine concerning the 4th operation gestalt is explained, referring to drawing 9 . 
The setting approaches of predetermined time [ in / in the internal combustion engine concerning this operation 
gestalt / the thing of the 1st operation gestalt and increase control of the amount of inflow air currents ] differ. That is, 
with this operation gestalt, ECU20 is beforehand equipped with the predetermined time in increase control of the 
amount of inflow air currents as a map to an exhaust-gas temperature, and predetermined time is found on this map. 
[0074] About other configurations, since it is the same as that of the thing of the above-mentioned 1st operation 
gestalt, the explanation is omitted here. In the internal combustion engine of the 4th operation gestalt, increase control 
of the amount of inflow air currents is performed as follows by such configuration. That is, as shown in the flow chart 
of drawing 9 , it first judges whether it became fuel cut mode and the Lean operation mode from SUTOIKIO operation 
mode or rich operation mode at step D 10. As a result of this judgment, when it is neither fuel cut mode nor the Lean 
operation mode from SUTOIKIO operation mode or rich operation mode, a return is carried out. On the other hand, 
when it becomes fuel cut mode and the Lean operation mode from SUTOIKIO operation mode or rich operation 
mode, it progresses to step D20, and it judges whether the output of the elevated-temperature sensor 9 is beyond the 
Lean heatproof temperature. 

[0075] When judged with the output of the elevated-temperature sensor 9 being beyond the Lean heatproof 
temperature as a result of this judgment, while progressing to step D30, making ABV14 and the ISC bulb 13 full open 
as control which increases predetermined time (it asks from the map to an exhaust-gas temperature), and the by-pass 
air total flow and increasing inhalation inspired air volume, the return of the secondary air is introduced and carried 
out to a flueway 3. On the other hand, when it goes through predetermined time, the return of the control which 
increases these amounts of inflow air currents is ended and carried out. 

[0076] On the other hand, a return is carried out when judged with the output of the elevated-temperature sensor 9 
being lower than the Lean heatproof temperature at step D20. Therefore, according to the internal combustion engine 
concerning this operation gestalt, the same operation as the above-mentioned 1st operation gestalt and effectiveness 
are acquired. Moreover, especially, with this operation gestalt, in order to find the predetermined time in increase 
control of the amount of inflow air currents on a map, there is an advantage that increase control of the amount of 
inflow air currents to a catalyst can be simplified. 

[0077] In addition, with each above-mentioned operation gestalt, although explained taking the case of the injection 
mold internal combustion engine in a cylinder as a lean bum engine, an internal combustion engine is not restricted to 
this. That is, since fuel cut operation is carried out also in the internal combustion engine which performs only not only 
a lean bum engine but conventional theoretical air fuel ratio and a conventional rich air- fuel ratio, since it will be 
generated also with the conventional internal combustion engine, the heat deterioration of the catalyst 6 for emission 
gas purification can apply this invention also in the conventional internal combustion engine. 

[0078] Moreover, although each above-mentioned operation gestalt mainly explains controlling the heat deterioration 
of the catalyst produced at the time of the shift to fuel cut operation or Lean operation from SUTOIKIO operation or 
rich operation Occlusion mold NOX Although catalyst regeneration control which makes an elevated temperature and 
the catalyst circumference reducing atmosphere for a catalyst under a certain conditions, is made to emit a sulfur 
component from a catalyst, and aims at playback of a catalyst is performed in the internal combustion engine having a 
catalyst in order that a catalyst may carry out poisoning, for example by the sulfur component in exhaust gas Since the 
heat deterioration of a catalyst will arise even when it shifts to Lean operation or fuel cut operation after this playback 
control, this invention is applicable also in this case. 

[0079] Moreover, at each above-mentioned operation gestalt, it is NOX. It is the occlusion mold NOX about catalyst 
6A. It is NOX although considered as the catalyst. It is not restricted to this and a catalyst is the selection reduction 
type NOX. You may be a catalyst. In this case, selection reduction type NOX If a contiguity three way component 
catalyst is formed in the upstream of a catalyst, it is the selection reduction type NOX. It is more desirable not to form 
a contiguity three way component catalyst, since the function of a catalyst is spoiled. Moreover, generally at each 
above-mentioned operation gestalt, it is NOX. Since heat-resistant temperature is lower than three way component 
catalysts 6B and 6C, the direction of catalyst 6 A is NOX. Although it is made to perform increase control of the 
amount of inflow air currents so that the heat deterioration of a catalyst can be controlled based on the heat-resistant 
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temperature of catalyst 6A It is not necessarily NOX. What is necessary is not to control based on the heat-resistant 
'temperature of catalyst 6A, and just to perform increase control of the amount of inflow air currents so that the heat 
deterioration of a catalyst can be widely controlled based on the heat-resistant temperature of a catalyst. For example, 
what is necessary is just to perform inhibitory control of the heat deterioration of a catalyst based on the heat-resistant 
temperature of a three way component catalyst, in having only a three way component catalyst. 

[Effect of the Invention] As explained in full detail above, even if it is the case where whenever [ catalyst 
temperature 1 is beyond predetermined temperature, and becomes an oxidizing atmosphere according to the internal 
combustion engine of this invention Since the catalyst for emission gas purification can be cooled quickly and 
whenever f catalyst temperature ] can be promptly reduced by increasing the amount of inflow au: currents to the 
catalvst for emission gas purification, there is an advantage that the heat deterioration of the catalyst for emission gas 
Durification by whenever [ catalyst temperature ] exceeding heat-resistant temperature can be controlled certainly. 
[0081] Moreover, in order to control the heat deterioration of the catalyst for emission gas purification, there is also an 
advantage of not causing aggravation of drivability, fuel consumption, etc. 

[Translation done.] 
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* NOTICES * 

JafSan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS - 

[Clainfl 1 The catalyst for emission gas purification which is prepared in an internal combustion engine's flueway and 
purifies the harmful matter in exhaust gas, An ambient atmosphere detection means to detect or presume whether the 
circumference of this catalyst for emission gas purification is an oxidizing atmosphere, A temperature detection means 
to detect or presume the temperature of this catalyst for emission gas purification, and a flow control means to adjust 
the amount of inflow air currents to this catalyst for emission gas purification, When whenever [ catalyst temperature / 
which was detected or presumed by this temperature detection means ] is beyond predetermined temperature and an 
oxidizing atmosphere is detected by this ambient atmosphere detection means, The internal combustion engme 
characterized by consisting of control means which control this flow control means to increase the quantity of the 
amount of inflow air currents to this catalyst for emission gas purification. 



[Translation done.] 
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